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[IS** l ] 

mmt, mzm^^jfrnztitzm 1 iii^rs^ 9 y Kg t, iiuiETgis?^ * Kg 

±KKtt<b*t, wffE^l «S!tSmM^*'6»2#SM^±8l5^7 y Kg k > fill 1ST 
g&i/v-y KifcU(rfE±«*?-J' KioBHilfcttfciifciSttifc***, ftS-TMF^fflKH 

fjfETSK? 9 y Kit BufS±gP^ 9 y Kio^4< t i> —-ft <D 9 ? y KiCiJV^T, mi 

o 

[fit** 2] 
[W**3] 

IufE±^ 9 y Kg^\ -^ItufErSttiJiKtfclt <b*U huIE'J y V 9 J 7mik<D 
[W**4] 

±{cistt^n, «riB»ii»«sfc**a3&**&«*2**ao±«B^9y Kit, Huier 

KifcfiriE±tt*?y Kit©Wtc»»t^nfc»ttifc*-^*, «7fc¥;frfaK 
ffl ir&ifc* U -y y^ h if^T-^^^T, 
H«l5±SPi7 5 y Ki(±, — ^<0frffiS14i±^|^lt huIS 1 ; -y h 7 4 7°m&<0 

5] 

«ria±«Bji6*afei«5«riB^ma5»i, #rfeu -y h 9 ^ -/wiso— ^ t * 
#» t -t- s m** 3 xji 4 tciH«<^#^# v - *?m=p 0 
[m**6] 

UJIETSR*?* Kg, firiB±SB*?-y KiSTOEffi'tti^'ft^m^*^^ & 4 - 
[W**7] 

HyfETSfc^y Ki<z>JBffi35fclSriE±£&? 9 v Ki^fflWspJi**** d t *«F«t i"4 
Id** 1 - 6 t:fB*0^*fltl/— ^*3RT-o 
[IS** 8] 

HulSTSP^ 7 -y KiO®Hf^**miE±?a5^ 9 y KiOffltt* J: ») 4*1 v>i fc t«Fttt 
-T & ff** 7 HfE*tO#2»# U - ft^o 
[IS** 9] 

HfrfETSIS* 9 -y Kik«riS±as^9 7 KioHgjff$^lv^y7 7 KiOHtrfE 
ffittiHiffii'iaO. 1 a/ mUT«5ffi««:WT-ria!tt^*i, iuE#&7t;g^f&£1-3 7fcK*t 
L T 1 0 0c m- 1 JiJl±<7)TO^^-r^i^iRi^lE^^tf- t £#i£k-r&fjt**7 KfB* 

[»**1 0] 
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[fi*^i i ] 

(2. 1-W) X (0. 1075-d) ^0. 0127 

mxm 1 2 1 

TiulEAxi:, mrfEWt^J^TO^: 

W< 6. 1 5 8 6 XAX+ 1. 7625 

iw*^ 1 3 ] 

Kit, »l«lO*2T«?5? K«t, ^lfIM3TS^77 Kitm 

HuiET^y^y K«©ia*f*Eti, iiT3?77 vm^mvr^, m2T$>?7v vm<o 

> 

UtMK*2T*B*5y KS^fflW^fi, UtrSESS 1 T« * ^ * Ki^WI^H 3 TSI5 y 
9 y KWOJBWspJ: "J'hS < , 
huIE» 1 TfRy 9 y KSoJBWspXtmiE* 3 T§&y 9 y KJf <7)^t/r^\ mflE?S14JS 

1 4 ] 

tulET^y 9 y KW fcffirKffiteJBOHIK* 1 tIlOTH5*#tl*Ii:^, 
SEf&3TSB*7y Ki«$J: i: 1 3 tc|E«<7)#a»#: U 

[**3H1 5] 

1-14 (D^^ftfr—m^mmo^fau-ifm^t, 
[tt*g 1 6 ] 

s^^«^^^CTmiEs^ffl^^^miEs^ffl07fe4itffi$-^^ff^stmaij« 
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umm 1 7 ] 

m tmit^& xm it $ n tz it * m zmmw <o m ^ <du m k mm l x i sit $ n tz m ib 
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[0 0 0 1 ] 
[0 0 0 2] 

^t^t^^3H*^— 9-*) rt^-eabofco -coi ^ 4^«#i^-^f{±. ft^tt 
[0 0 0 3] 

[0 0 0 4 ] 

[0 0 0 5] 

[0 0 0 6] 
[0 0 0 7] 

tSOlv^-fj!c^ltait5^#l/-fi^tLT!t GaN, InN, A 1 NR 
frtih i^:^oti/; 0 «x.tf, #4 7IUt&fflt>a^M«^^^il^ : f^*3 1 p 

- y q - 8 K'XK i ) izmmz titz 3 o mwejsi xm^x^w-m^- vxmum 
m%m (iscw) 1- & mit^^te u - , v>,^-x . ^^-^^ . ^ 

• 7/7^ K • 7 -f ->^^3 9fL 6 4 7- L 6 5 0^-y (Sh i n - i ch i Na 
gahama et alljpn. J. Appl. Phys. Vol. 39 (2000 
) pp. L647-L650) (^tMfS^ft 2 ) KiE*$ fltz 3 0 - 4 0 mWt X&*& 

K-cMaU*5fc*U 7 r-y 4 -)VYs*9-> (ffp) Hfcmz&ifzmw. 
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&m 2003-404507 ^- V : 2/ 

is-ifmirtfmfbn&o M^M^^-^ita, nos^i/-f^j: < z 

[0 0 0 8 ] 
[ 0 0 0 9 ] 

7&8&7& ? J£ffi£*i£A l G a A s^'Ifr^-ftM^liTv^o iSm* £ 
[0 0 10] 

GaAs^ifl^-W^it^t, fiffc»^#*#l'--'f* : ?-fc£v»r»i2. 0 m 

oRtni*»t>± o. i ^mmrtuftsai-ssw^s^^nso l*»u -oftiii^i 

[0 0 1 1 ] 

»^5yK11103i, T^Wf 1104t, 3 MT#^«j£<DiS14Jf 110 5 
, +t'J7XF77'il 106^ ±ffl»fc#ifc« 1 107t, ±SB ?77K11 108 
fc, 3>?nil 109 t^«i?^1»j£-e**o ±8B* 9 y KJi 1 1 0 8 (±. 4^ 

kts v u 7tk<Dmm&*&L, -znxrmi&tfLiiamk-e&Zo ^y??vm\ io9ti 

^fmi-w ? 1^7^ rwitti. 77K11 108 ^mas*: ^y??vmi 1 

0 9 1 i:ior*s$ntv^ 0 >; ? >x h 9 >r -/m&u, ±m?? ?kiiio8 *« 

J&1"£ fc*±8B* 5 y KRfcn > * * h* 1 109 ^ffMt-S :t^^a>^? 

ti, ^-yf->^$n«6^i*^i3V>r{±, a > * * M(i^t:x -y f- > ^ $ ft, ^0, 
*S14Ji 1 1 0 5t?»*L^:*li, -<7)Mlf5tl*)icpfl C^i6^nr, u - 3£MMft £ £ 
[0012] 

s^t-w-LrtstarjS^^a*^^* mot, 3>^^ni 109 aofffifeji^a 

1 1 1 0<7)i&M^I^ J:dH3KJS$nfc**l 112t, mSLl 1 0 l<7)2±iOH 
, TUP?? KS1 1 0 3 **^$nrv^1llt*MnI1" SHOi&^lStc^$nfcm=fii 1 
1 1 U$-tno •J'r/Xh^'fT'iifDMSIli, LrMf^i-^* 

tBSE#2 004-3004312 
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[0 0 13] 

^flcP-^T^iiv^TIi, Ut7r>f7iSl 2 0 1 tli/»TWiCt, ft 

i2iH ? 7*fjy^77^ -&mt^v + >y&iffi t *m^xTU? y -y kji 1 

[0 0 14] 

otsb*^ y vm 1 1 0 8<Dmmt±u^^m 1 1 0 7 ^mmtom (^ y^-y^mi- 
[0 0 1 53 

mmtnmm^i^ < * 0 , kwlt 1 KOTK^pyaisjTt^ 

(FFP) tCj3tt^7tc¥77[^O^I^^< 44 0 C\*U$V-*fJt<7>mF\^ ( 

WiTt^o Lt#oT, i f > ^71 LIU C t±f If L , Ktt— jftufti 
otL^o J-y-f-V^aLitJPJi, pi*M KIOIIJ: 19 0 . 0 0 1-0. 1 

5 M mm^mm^i&7E.zti2>o 

[0 0 16] 

v -V /-? - - X ■ y t-t^ • t7* • 77*7 0* • 7 n 4 If 1 8 2 9 - 1 8 3 3^ 
-y (Tsuyoshi Tojyo et alljpn. J.Appl.Phys. 
Vol. 41 (2002) pp. 1829-1833) 3 ) 0 

*#»Xitt3^iEiR$nfcSfl:i»*#*fltW'--if* : 3 1 *i, mi l K^S*ifcfl£3fe*>atfb» 
^^ffrl'-^^Kim 1 110*, BMfc^Ua^ (S i 0 2 ) frhtth 

m.WMt Ltzm&L. RV\ gt-hnmOSKLv'; ^> (Si0 2 ) i^y-Jny (Si) f 

[0 0 17] 

111 7(4. u^<ommm^±^mmtmn^m<Dm^m^7F-rm^:mx^i> 0 # 

17 0 1, 3>J^-^i/yXl 7 0 2, \£-A*y°i) -7* 1 7 0 3 , 
1/^X 1 7 0 4 , yfcrM X? 1 7 0 5, jfc£tfcffi-*-£3fc&ffl^ 1 7 0 6 , jSf7*'JXA 1 

•rm^zm^x^Zo 

[0 0 183 

IEilKj^B#f4, u - -if m^f-fr h ttttt L — n »; p« - * > Xxm=r it 

i>L< tt^twifiv^jt^setjts*!, ■ tr-A^yj -y *£mt, tmvv^Kx ^mit^ti 

ttilE# 2004-3004312 
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[0019] 
[0 0 2 0] 

[^#1^^ 1] f47 [alSffl^S^M^iS^li^^li^^m* 3 1 p-YQ-8 
U^^Xffl. 2] Sh i n - i c h i Nagahama et al. :jpn 

. J. Appl. Phys. Vol. 39 (2000) pp. L647-L650 
[IM#It:$Ci$t 3] Tsuyoshi Tojyo et al. IJpn. J.A 

ppl. Phys. Vol. 41 (2002) pp. 1829-1833 

[0 0 2 1 ] 

TnSGa (/¥£ 3 ju m) , TU? v y KS 1 1 0 3 t LX n MA lo.07Gao.93 

Nl (mm 0. 5//m) , Jtmfem l l 0 4 t LTnSG a N/t (M/¥0. 1 ^/m) , 3 
Sfi^#Pf#it<7)v£14/f 110 5 kz&bf2>M:1 L #Rmt LX I no. 10G ao.9oNf mm 
4 nm) , fl&ttS 1 1 0 5 K£Ut-2> I^MH i: Lt nil no.02Gao.9sNf (HI/? 8 nm 
) , ^f'JT/n^^il lO6tLtpSAlo.20Gao.80Ni (Ml? 2 0 nm) , _h 
SBftaS&S 1 1 0 7tLtpSGaNi 0^1? 0 . 1 M m) . _hg|^ 7 y KH 1 1 0 8 t 
LtpIAlo.07Gao.93Nl (HUffO . 5^m) , n>nHl 109UtpIG 
a N| ORffO. l^m) Lfz 0 £tz, 'J y h 7 >f 7 s * i£<0* h 7 4 7° 

ipg 2 /umt Ltio 
[ 0 0 2 2 ] 

) SrSiW-r*^:46ogftWI2I-C**o lffl*§ai> iftljUWfc I - L#te*>— 01"?* *K 9 0 mW 
4-Ci!&RWfc I -LtttSr^Ltv^o msKfig^-JemSiMI (RMtttdKIth) Zmz.Z>t 
K-Ctf>S£«7&*§i$&$;n, mS£tt£MK±tfT&jfcffi:*77&*9 OmWi-ei 

wt**i«« 1 -L«Ftt-c*&o 5emi*E (hh*9c 1 th) 

■tz>m<Djt# i t)m$*y? (p k ) i:^(fti-cv^ 0 

[0 0 2 3] 

o^tlCitLfcii*, * ^ *J£Hf±. Kogfl: (*«*¥ 

mftxm&*¥ffi*- V ^CX^tzZt tmwztitzztt %2> 0 SSjg 

±0«jSCt?a*t*f, ^O^I^-^^O^g^l 0 %ti&^mx$>2>Z\ t £tf L 
[0 0 2 4 ] 

ifc, I -L#tt^i3V>-C#> * Sr4tfc±E9 Ol^tffl -f^T- AORTIC is 

v>r, I -L#1±-c*>* S-^XfcfiM (*yw<)V) *mzLx*.¥-J]\pi<Dy t-7 
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y -)w^9-y (ffp) 1 i>mm.ztitz 0 

[ 0 0 2 5 ] 

IH14 (a) RZf (b) (±, ^L^*##^-^«^*¥^frF F P^ffi^* 

-^T-O*¥^["lFFP£flLT:fc0, 1 4 0 1 , 1 4 0 2 t± + > * U^^WT^lU 
^jH^lt^Ttc^ffiJF F P. 1 4 0 3, 1 4 0 4 f±*>? l^;W&j@x.&;)fcffi2mj3H'£ 

ttli , »»tiii)l , *il?hfc. ifc, 1114 (b) {±, gij<?>gfb^ i M*#i'--r^ 

^TMP^ftF F P £HLT;k •) , 1 4 0 5 , 1 4 0 6(2*>? l^^;UJJJLT^ffi*Hi5 
tt^7K¥^"|p]F F P, 1 4 0 7, 1 4 0 8 ? & jfcffi* Kislt 

[S)FFPt*^.o 
[0 0 2 6] 

Lfc 0 JLflqftKti, ltiffll/-WBWii6Mi^iit-> 'J n> (S i 0 2 ) X"1&WL 
[0 0 2 73 

01511, Si 02»«5»J¥U*fr*ffi*a*WO"RiR^J:*te«a*«:, ^«tR¥ 
[0 0 2 83 

i^tii'iijiiLv^ **s-c*±, s i o 2 m<r>m2*m< -r 

< L ct 9 t-rtLtf, RH^tc«^*2p*-t- K©fSf«*^l < 
¥4f^~ KOf5«6«^^> 2 c m^SJS Colli, ffeOJKHK J: SfcUMflSfcft 10cm 
- 1 <h 5 lOcm-'t fcimxfcflM) 1 053^0 1 t LXntti Ltz) £jgx.£ # 

S i 02»***ejRJSL±*<i--5ifcli-CS3S:v»ifcU4-5o 
[0 0 2 9 3 

HI 6f±, X7f^^LI)f(:*tt^, ffla*.«OiftJRHJ:-&eiRa5fe«:, ^«tK 

zizt\ .^m^mta-ti^ m^^m^k^m^- v^tt-tz>fcmm j ki>jz& <&<9, 

t&^»EO±#^^< ,6fi, [HI 5 fc|BIC«|6l-C**o 

§ vMttfl£aE9&J£0±#£}B < ±, ^FFP^f^W^tio C*U±, FFPOtf 

*Kj&*J: 0I¥^Rit^(), tax h-^*MS*-5ISaf:i«o 
[0 0 3 03 

ttiwi^i:, ^wijffll^l'-ff^C^^-Cli, apt:** 5 ?**- Ktf>i£ 
2 c m- 1 ^T^PPx.oo > m*'kfc¥-m*- Yt 1 &7k¥l£*- KOfiJRS^O 
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[0 0 3 1 ] 

Z> o 

[0 0 3 2] 

ti±E Kft* £ $ ft <d 0 , i - l k *j it * * > ? £ jfpfflji- a *r#i* 

fclSttU >^;*m^T-gEafrLfc^Otf-*ai;fr7&*6 0-10 0 mW<o£Sffi*f i "Clk* 
"7 4-/Uhv<*-> (FFP) ©t&R^fc 1 UiS^»t&efc&*fTT £fc*BWfci-<&o 
[0 0 3 3] 

, S«±t:M$tLf>:i 1 #^I^TH5^ 7 7 Kit, T^^^-y K«±Kf»ttfc*i, £ 
1 f IS t ^ll^Ii S ^ 2 f f 1©±^ ^ 7 7 vmt, TU?? y vmtlM?? y 

mm* t (Dmmm&m* 1 o c m- 1 &±x*$>z mmt-t^z\t^x^^ 0 

[0 0 3 4 ] 

Zfz, ±.mcomm$:Mik-f2>tztblz^ #M u - f f ? «| 2 Oiili , 

*45*2Hat*4±«^5 7 K«fc, T2R7 7-7 Kit±H5^7 7 KJitOWKiS: 
»t & ft fcf&ttW ^;^7K¥^lRl^KCiiA6-?)'J h 9 * 7*fl*jg 

Kisv»T\ m&m-e&tk-f Fwfctt^lllJrl^ no <h U y& 
tt*"Cll^i-a I&tMFEI^- KWjtuiti-* l&*HBJB*r*£* mfc Lfcfc 

KHXOMiW* 7 v Ki©^4< K/SO/SJJTWniW±no*f?-e 
&&fl|j&h-f -SCI fc**T#* 0 
[0 0 3 5] 

ftfc, ^ i f ti t fii^i^r ^ i 2 iiiaoi^ 777 ki t , tup 7 y vmt± 

[0 0 3 6] 

m-t kjs d -c^3»# u - h mm <d v — « * #ttn $ fE^^taiiww^ t 

[0 0 3 7] 

3g£^T*-*a*j£K*5V/>-S\ TM? 9 -7 Kg t±W>? 7 y KJiO^ft CH-*0^7 -y K 

ttiiEtf 2004-3004312 
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fin, ALU&ftzmtz'f? ? v vmimfrhmizitzz trf-?%z> 0 

[0 0 3 8 ] 

£ fc, , T»^5?Klt, ±a?7 7Ki^ iSteJf t v V7 h 9 

£ t # * o 
[0 0 3 9] 

£££ , 7 y Kit, ±SB* 7 -7 KS fc > fStt« t £#<^, 'J y v** h 5 

* 9 ■/ vmm h Jfc#t $ <£ %> z. t ^» ? -e # & o 

[0 0 4 0] 
[0 0 4 1 ] 

0 1*1 SSrKW-r &t*K, Lv»Hifc©J&S!!*:Ki£-rSo JttTfcfc^Ttt, i 
«fc 19 MfiHiiiCPiLTIi (iioiil) - (HJfcoj&SB 5 ) l^v>T»|ffli: 
[0 0 4 2] 

%tfhmm~$-%o mm. ^m^^^mw^-^^i-^m^m^^^m^m^mM 

[0 0 4 3] 

mi n^$n^*2g#:p--F^{i, iifiioif 1 oil ssioi wtisk 
&ir2>mi mmmmomm 1 1 it, 1 o 1 <D±.m^&-?z>m 1 igmM^Tifee 1 o 

2 t, TiftJf 1 0 2 ©HCgt^^l fllOTai^ 77K|103t, Tlft^ *7 v K 
H 1 0 3 OiffiCStSSf 1 iSSoTraftl 104t, TSB3l£*ifc* 1 0 4 0iffi 

ksh- zmfem lost, ffitts 1 0 5w±MK«t4*t'j rro ^no6i, * 

-f 7°f^<7)^tB^^^i-^^2 2»mao±fflS^:i»M 107L ±8Bft?*?fcJg 10 7^ 
tBSPW±®t;«1-*^2«M^)_hSK^ 77KU 0 8t, ±M9 7 v K« 1 0 8 (D±M 

K&-r&m2&mm<7>*>? ? nio9t, ±«jt*iftJi 1 o 7o^ttjs&. _ts&?7 y 

Kf 1 0 8 JkXf 3 > * ? h J| 1 0 9 T?M$L Zti&i) yiS~7Y7 4 /MftOMi Ktt»t <b 
*Lfc;ffia&&** HOt, 3^^H10 gS.OT^ii^e 1 1 0«±ffi^Iof2i 

liioisi 1 2t#tf«fiK (fltafcA) -e^^o 

[0 0 4 4] 

i 1 itisvi 2 «n t (± P ixi± n a ^ m l , »i*«i^pi-e* 
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[0 0 4 51 

mi 1 2 (i<Mg*-cf±&^ 0 l^l, #jg#:i---»f^T-^iEtji-r^7 , i«)6omi±enJ!jp cm 
^&t(Dm%ttmmzmm^n -? tzfru, mnnt. mimmmm^mmi 1 1 1 
^2 2fMafflomei 1 2 tf^-mfai' -ifm^^Mfcztiz o mimmmm^>m.mi 1 1 
Rz/m2mmmm<nn.m 1 1 2 a, $-o#iMxii^w^^fiiit^o 

[0 0 4 6] 

^mK^^^-mw^-^rmi'^m 1 <Dmm.^^^xn y ru?? y v~m 1 0 3 t±u 

? 7 >y KJf 1 0 8 <7>^& < <h & — TjO^ 5 y KJS(;£sv>-C, vS1±Jf 1 0 5 X5k£.-f&&^ 

•&7k¥it ^e- Ko^tt-r &i£f£Ji i o 5 tmm<?)3imfrh<Dmm£:tiZiim 1 o 5 
xm^-fz l&Tk^m*- Ko^^it-r^vSM 1 0 5 tKtm<D±m^h<7)mmm^t 
oMMi^'i 0 c m- l &±.x$>z, t ^^^^mtz-rmn k^t, 
mfc mfcA) t^i)-c&<, _h^7t*^e 1 0 7 ^mmuim^-r j fm^mx$>^mf& 

[0 0 4 7] 

fftJ&A<Ol;§£-f±, Tiffed 10 2, TUytm-fom 104, Jf^J77*D7?110 

6s^>^^ vmi 0 9 a^mmmxa^ < , mm.Bximmc<Dm£n, rmm, r 

yn 7^1106, ±.U3t^i&m 1 0 7 y 9 Z H109 ^ii^ C ttfUt Lv> 

[0 0 4 8] 

^l§B^^i^^#3t#l/--f '^ : f-^^2 Otg^^jov^rti, Tg&^y KJf 1 0 3 S.^± 
fflS^5 7K110 8 (D'pta < «h }J<7)^ 9 y KJf <7)/SJ/t^W\ ffiti 1 0 5 X%!k-f Z> 
**^MF4f^- Ko^i2t1-&^M#r^*ti^*i9, ^offi^Jf i o 5X§££.ir& l 

lXTjkztifzm®. mi&A) {f^«?-e^<, ±s&7fc«/i i o 7tfmm%v>zmz-f¥M% 
-tz>z\ti>x&&o 

[0 0 4 9] 

m2 <7>mWi<vm}%x$)tL&\ ru? ? y vm 1 o 3 xn±u? ? y vm 1 0 smfrhw 
tc, m^k^m*- F<v±£ 19 l&Tk^m*- v<7>it£miz^i&mx£z>tzi6, 1 

- L #14 ffl & k & & * > * £ MJ L , tB i r-2£«:j!k¥*t ^ - K -ei&ig $ & c t 

tfx £ £ o 
[0 0 5 0] 

m 2 <Dmm<7>t§& i> , mf&Aiz&^xa, 111102, ru^tm^mio4, 

, TUitmfem 104, ^^'J77D-^il06, ±SBjt*&« 1 0 ITklf^y >? t Y 
[0 0 5 1 ] 

^mz%&^mfov-^m*<nm3<Dmffi.K&^xi$, mixm^ntzmm. mm.A 

mm 2 004-3004312 



mm 2 0 0 3 -4 0 4 5 0 7 ^- v : 9/ 

HtHo #j»#L--^T-<7)^3 Ol^iicis^Tti, THIiil 0 2, TUitM 

?£Jf 10 4, V 77n 7^1106 Hi 09 (i'£^5?#-CJi* v>c 

[0 0 5 2 ] 

Lfc#\ HI 2 0ftl<, Tfl5^7-y Ki«?)±Ii:i 1 ©il^fML^it (f#J&D) "C 

o #2»^p-Hf^o^ i comm. m2<DmmRifm3<DWM(D^-fti\ l z&^xi> 

[ 0 0 5 3 ] 

*§tw \z&& ^ - ifm 1 ?- it , ^- <r> w&fr h^i> i$.m <o mam & & e 
& £ «<7»i l tzmam ^fx. 1 1- & ^ * $ z o licoiw l m 

wm*m*.tzmm. (iii/t^pi/it •/ • • • /ttxpm/wmm) -e** 

o 

[0 0 5 4 ] 

am * m-t z> v - *r mi-x- *> & „ m <o ^mi$- v - $ mm iz ^ m $ ^ % o 

[0 0 5 5 ] 

Mfb^^^M&ttfc fi> AlpI n,G ai- P -,N (0^p^ 1 , 0 ^ q ^ 

1> 0^p + q^l) tf*<b***&iSI£3fci*-*-*#, *Wffl#KJ3tt*£fb&^#S#4:«: 
, AlpI n q G a l-p-qNW^^fj^-S^mlf^l) T 1 ^ ( , I I IM? (A 1 , In, 
G a) O-^K (2 0I^i:%^T) B, Cr, V, TU Nb, T a, Z r. Sc. 
Tl, Gd, L atIHL^ B B B ^, V I JJiJK^-C** NJK^tf)— « (2 0 JgmB^J^T 
) £, P. As. S b"CB&L*:i|&,fl J *\ Jrtlh^m&lZ^f&mt LTB. Al. In, 
T 1 . P. As, S b. Be, Mg, Cd, Zn> C, Si, Ge, Sn, O, S, Se 
, Te, H . Sc. Cu, Fe, Ti, V . Cr. Y, Z r . Nb, 7 > * y * K^jFSS 

[0 0 5 6] 

m^e- Ki •) i ^tK¥«^- Kco^t^^feur^^ 9 7 Ka i o 3 Ru t ±m^ ? * vm 1 

0 8ii:felttl»;H s -C^o -mat), 1 v<D&m*wm-tz>c\ttf 
ti^o 1 KC^t^fil*f$o*^Ti^ 77F110 3 (Xli, _L« 

?77Kiio8) oiff$n@o^i), viztt-$-&*$mm%rm* 
zxoiz^yT-yynLmmzwtTz-fzztmftL^o cnn^L-cti, 

[0 0 5 7] 

itz, $H^(7)^#l^-Wt:i3V»T, TIB* 7? KJ1 l 0 3Sm?77 KJg 

1 o 8 <t>4?& < t i>-jj<D?? v Ym^m^m-hK mam 1 o 5 &*#uk¥iA 

K^jtC^t I) , ^ov£t£jf 1 0 5t*Mt4 I-^tMP^- 

ik^m*- v<Dft*mmz±m&a$ : ffitz't? 5 v h'mfrbmtt-rzzt&~?zz 0 

m£<W 2004-3004312 



#SI 2003-404507 



^-v: 10/ 



[0 0 5 81 

v y Kg 1 0 3<7)mtftmt±.M? 9 y Kg 1 0 8 <7)®J/t^£II& SIWol 
v 7 ^ y K^ffiiJ^^feMJI^ £• S*J1 1" & - <t ^"C # & o 
[0 0 5 9 ] 

±§K? 9 -y Kg 1 0 8 fc$2fiiffl^)16l 1 2 ^OgggftJ: *) , T2T>? v 
7 Kil 0 3t|l fil|(0lg 1 1 1 t (nmfc<nl5tf^tztb. 9 y Kg 1 0 

3ffliJ^o^Mii^^fi*fti-^- tWi Lv> 0 ft-tf&£>, ilitlfflotii l itf£ 

2mmmmommi 1 2 ti^ftf^TtRim^^-r^^^^ ±«B*?y kh osfjj-N&it 

S*ifc##J: T^5^7 y Kg 1 0 3 H^JftW£ ? -en?>"CRit L>t 
ft&m&m 1 0 5-H^»^Ifm^fS:< fc£j&»?>T?**o ifc. ±«B^ 9 y Kg 1 0 8ffliJ^ 
OttWa^feSribfti-* <fc 0 T*B*?y Kg 1 0 3 «^Ol&#ta^4:Jftft1-*^#, F 
F P tci3it&ftR^£ 1 t-ifio'tt^ C <h t^T # * o 
[0 0 6 0] 

*f§^###l^-^T-^&v>T, 0 KDmtfmtf. 1 K 

L/c75 ? oT, ZtD&flr&ffitz-fmM 1 0 1 ^fflV\ ^o, TSP * 9 y Kg 1 0 3 <D 
mm*±.U? 7 y Kg 1 0 8MfJ: •) vMBKKSg-r* - t?W i Lv> 0 
[0 0 6 1 1 

itz, ^mvy^mtt-ls-ifm^l'&^Xli, TU?7? Kg l 0 3fc±fflS??-y Kg 
1 0 8 <Dn *>milT^<njz&\<*Jj<n? 9 y KgOiSttglPJJ^ffi^fb 0 . 1 p mJ£rF<£>&St£ 
PiTTi^tfbtL. UtitMtSjtc^Lti o o c m - l i;Ji±c7>niMX£;fi-1-&i&iKg£ 

»? 7 7 K**5MHU ^KU??? K»OW^iftJDUiS:Ktt*«J«i:"r*Cfc 
& T # * o 
[0 0 6 2] 

14£W1-£^£1 0 l^v^;iTOotUv\ £*>«*jS-c**LWr, (ftJRJlfclfctti" 

Kg 1 0 3ffl^J^Sftfcjfc*!RJRS^* *o 

[0 0 6 3 1 

ifc, ^iSRT-U^v^-Ctt. TSB^v-y Kg l 03^, &Kfl!4*£>JIB 

$ l TM? 9 -y Kit, ^2 TSK* 9 y Kit, 5 y Kg t & 

127^777 KJfoisgJ/rW, miTU*7-y Ki«S W^SI^I 3 TSB? 9 y 

[0 0 6 4] 

Mwmi/-WCitLtli, S*6&^gl 1 0 *5&1tmx~5£%:1-Z>JUzft L 
[0 0 6 5] 

tbSE#2 004-3004312 
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[0 0 6 6] 

fflil) «(6o¥J4|tttt*o 
[0 0 6 7] 

e^iri w;a^^ l , tK¥^[S] t± - *i t m zmvxmfrin*ttofofe&) & * ? 

[0 0 6 8] 

Kite. ^h5'f^BWK*tU TfEm^: 1 C^?ti^iif^iIW$^ 
fin (y) "Cft4*®Ws(£^*«:^r'*-*<R«lW4^9y*j!![tt«:#x., c:© J: -9 

1 Kite, Tfc^Et^- K<7)S«^- K, l^-K^W«tl. 0 

[Sell 

n ( y ) = N i n ( I y I $ W) , N o u t ( I y I > W) 



[0 0 6 9] 

Sfc, 7K¥^[6]^i:^i6#mr II ite. KO*TO|pjjtSSHS^*S:I (y) 

[»2] 

y I 

[$C3 J 

11/2 7 ^ 



^1 =-,00 



-co 



I(y)dy 



[0 0 7 0] 

v t - 1 /l' • 1 7 • 7 y 7 'f K • 7 ^ y 7 n 8 4 ^ 1 1 9 6 <b 1 2 0 3 ^- v (M. 
J. Bergmann and H. C. Casey, Jr. I J . Appl. Phys 
vol. 84 (1998) pp. 1196-1203) C i # S "C § * 0 

K#55^ftirKj3te<5>^7^ Mtl/l [nm] H*3te^#*t^O®lff^n 

te, #;K<fc l?, Jfctfj'bft&o f&^rt^A (± 300-800 nmOiiit^^h^tl^ 

o Wxtf, ijtMf«M^^>-^Eg [ev] teTie^4-e^-x.<bn^o 
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[14] 

InsGal-sN (O^s^l) ^1X11, 
Eg = Egl [s] = 3.42(l-s) + 2.65s - 3. 94s (l-s) 

AltGal-tN (O^t^l) raitfi, 
Eg = Eg2 [t] = 3. 42(i-t) + 6. 2t - 1.057t(i-t) 

I nsA 1 tG a l-s-tN (0<s<l, 0<t<l) dxtLTte, 
Eg = { s Egl [s+t] + t Eg2 [s+t] } / (s+t) 

[0 0 7 1 ] 

ztuzaio, mtnmte. rism^s izm-oxM&hnz> 0 

P [1] =1/ [1/1- (Eg-3. 42) /1239. 852] 

p [1] >360. 7 <D££\ 

n (p [1] ) = [4.3663801 + p~2/ (p~2~295. 9"2) ] "0.5 
p [1] ^360.7 (Dt^, 

n (p [1] ) = co + cl q + c2 q"2 + c3 q~3 + c4 q~4 
q = P [X] -360 

cO = 2. 718 

cl = 9. 976e-3 

c2 = 3. 005e-4 

c3 = 4. 584e-6 

c4 = 2. 596e-8 

[0 0 7 2] 

*^*ffl»ici3v^-c, r^Mti^j tit, \^nLtz\y-^mm\z^x, tPiMttci 

& tf — AfSffixVS (Finite Difference Beam Propagati 
on Method, FD-BPM) ia *) Jftt i> O 1 1" &o FD-BP 
MtCov^Tfi, 1?0x.(±W. P. Huang, IEEE J. Quantum Elect 
ron. 29 (1993) 2 6 3 9 £#fiB-f- & C <h #lll*4o i 1*, iO»§tt t L TM * 
*5ilJg#* K«r*i6S4»^»±m*»4*aftgE^«:, 1 - K * #A * 

fc^jtsnae^**, fd-b PMtci ^nm-rz t, mftMm&iz&tfzm*- vi&fr 

s c ::t, W-IHHaStt, (SEM) K«fc») 

turn, 7K¥^r|fi]± 4 ^ miil|*IOfSit^^t Lfz 0 Z C7>ftll*$ig«fc ») fl.Kft#t Lfcfttt, J& 
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WtMCov^Ii, 0lx.tfG. R. Hadley, OpticsLett. 16(1 
9 9 1 ) 6 2 4 ^#BBf|,^J:^M^o g5Hti- *H&*>-fe tmm 

ilrtt-StL, 10. 0 4 ^ mJilT\ «0 . l^mJilTtL^o 
[0 0 7 3J 

*$tw <r>it^m & £ tm& xy/n\t w^n^mm^. mmmmt h tz * m^m 
&< t iont;i3c:fc&#»i:i-* 0 ia»3fco*asxtiw^*^*isc t Lx^&mizfa 

[0 0 7 4 ] 

j£ i: - -f ^t-^ <b leiiffl o u - ^ ft £ #t ffi $ -£ * K»ftat m au?p ^gt, 

# ^ - bM&Ltzu- 4?it * mitt h m±^&. t , mft3M£-e*ft $ n £ u - ^* 

- K"C»*-r*tf*»») < > F F PK£>tt£*tn^£ 1 K&o^t£¥-2»#W-if^£ 

, a^dK-i* ttffl L Tv>fc3giS y 'J X A 4- ffl v*fc Wilt tt^^tU'l^o 
[0 0 7 5] 

*»Wtc«*jt*S:««IBS««tt, W£ffloft*3*ffi^*Wifcfflftigi:, W£ffr4*« 

# kjs CTff4ffi*** f> ft * *tm $ * & w«p#s t > fttkmitmfr t mm $ 
n tz ft* m^tt %> ft£.m nft¥i£ t , i^ftT-*^ s n fcft * ftE»&#*>&f5£<DM 

BBjti- s ff^MSt&cMfti^g!: . mmmfexKM l fcftx«:ftfE**ifl:*»a t 
ft £ & -r s ft&m £ , ft^w ^T^m s*ifc**wfi** bus* k l 
r ft mm®- k mm £ n tz mm * w±t %> fts^&^is * w. k & o t -r & c t 

[0 0 7 6 ] 

*§tw<oit¥&mmummkmmu mm±mtn^mitMt lx i o^^^ci 

tZ>Ws&, &%Z&j£*MltiX£Z>Mf&&'&^X$>Z>o ttz, -eolte<7>v^&&3M£t;£> 
[0 0 7 7 ] 

& M*fflft?^ t > kj6 ctiiffl^i^ «b m*^ <7>ft *#t m $ ««*ftat 

m»j»^t. ^'*fflft^^<b«-ffi$tL7^ft^*ft-r>2>^*ffl*ft^i:, *ft^st?ii 
ft $ *i *: ft £ ftE««t#«)3f seoea os#t l r ifiii $ n m&t z> m&itmm 
mmm^t, ^iz^ts-mmtt^zti>x^^> 0 z^m^m^, mumtfemayt* 

[0 0 7 8] 

^m^m^mmoit^mmmmmii, mmitmtm^mitmt lx i oco^ 

^2ooi^^*i^otuv> 0 sfc, *»wo?H*ir«Ba«)ft^a9fli«iiEaw^ 
^gt±> mm%mtn$Lmitutmi;mt l-c i oo^c-i^^f #i/-tm * 

ttifr 2 ^&±.{zmm lx , mw<n>mm.*mmttz>mwLx$><?xi>±^ 0 

[0 0 7 9] 

l±liiE#2 004-30043 12 
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tftai #s , *«^tH#s r-tfeiti $ tt tz it^mm^r * n%mm^ kw&lx mmmtt k ie 

[0 0 8 0] 

h u , * -7 r >r / < - %&tfy [zmm * &m-t & k it^m^- * Mm ■+ z it^mm 
mzmmmvicMt tx^m^m^^mi^^—^m^-^m^xiiX^^o itmmm^m 
MtLtii, m*-i£. m%mm^x5-^hix&mm*%mm^^&\^xmm-®& 

[0 0 8 1 ] 

mmcorm i ) 

m^tmtm&x&ztztb, m i *#jsiLfc#<b*©»jft«rstiPii-*o 

[0 0 8 2] 

^#S#l^-^^{±, nlGaN^^^SSlOl (ff£L<«\ Ilf#3 0-5 

0 0 // m) , nlG a N <b & £ TiffeS 1 0 2 L < t±. JRJ?**0. 

. nlAUGai-J (fflL<li« 0. 04^x^0. 15) j^fcfcSTSB? 5 v K* 
103 («f£L<fi, Mlp^O. 8/im£Lt) , nlG a NJ&»fc&*TSfafc*aMi 1 0 4 
(Sf i L < fi, H^O - 0. 15/i m) , InwGai-wN (UH<(i, 0<w=S 0. 
2) A^iSiT-tpiS^nll nvGai-vN (0^v<w) h & & I^HH £3cHlC 
M $^/c^SmT-#P«it<7)fSt£^ 1 0 5 (fiP 4 t < f±. ^M¥t5 ? 5 - 1 0 0 n m) , 
pIAUGai- 2 N^f ) ^Stt l J77'n^ii0 6 (4fSL<l±, JHff^O-0. 1 

*ISi 1 0 7 (jifi L < fi, 4>5«£gBtf>MJ¥ 0 . 0 5-0. 15/im) , IMfli^ 
^fflaLhK^JdcSiUfcpSA 1 yG a 1-yN (^Kli, 0. 04^y^0. 15) 7&><b 
44±»^7 7K110 8 («f4L<t±, H/WO. 4 mW±) , ±g&* v * KJf±U 
3^Jfi$n;tpfiG aNHiSr/^ hJf 1 0 9 («f 4 L < (±, JUJWO. 0 1-10 

7. h 9 ^ ytsit# (ii-2/im) owffltc^it<b*i^s*3i** not, jEmm 1 1 

2 tlfei i i ^fi^o 

[0 0 8 3] 

*fflffc»***#l'— fl-^T-OHifcifeStt, 3 7 0 - 4 3 0 nmOiit^l), f&tt* 

1 0 5 U^ftSi^PWaWMfliSr^jS-f 4 I n G a N^ffrOlfiJta^fOH 

[0 0 8 4 ] 

1 0 5 IZtertZM^XPrn^mmi, 2-6l»iL(, #C2Xli3i^f 
[0 0 8 5 ] 

4 fc, T^7c*r^ 10 4. ±M%M&M 1 0 7 & tf> t 'jT/oy^ll 0 6 i: L T 

i±, *«ffl^#fi»**trc; t kx *)i»nmtimfcztiz¥m>fem<nmi£Z*Ltz-t)K ;n 

[0 0 8 6] 

pifflwill 12 (lift) fcLT(i> Wx.lf, -7^/1^ (Ni) I±Ci (Au) 
HSrfSJi U^^Au/Ni i«^7v^ (P d) H±tw^ (A u) KfrflMi LT^r 

mtiE#2 004-3004312 



2003-404507 



^-vl 15/ 



> (Ti) icr;^-^^ (a i ) mzmm it^^Ai/Ti mn^? ( 

W) ICi: (Au) fll^f/i A u/W«ft^W<bft£o 

[0 0 8 7] 

> k« £ sfb»^^*# u - ^T-oMit^^ ^ o ^ xmw-t & o 

Of* (0 0 0 1 ) CM£$iM i f&mmmt-t2> nIG a Nt&^&&361R 1 0 1 £ft?£L 
(ft^Ig) o ^LfcGaNSSl 0 1 «:MOCVDgfirti:iAU H 2 Wm%<D 

[0 0 8 8] 

& 1 0 5 0t:i-C-pffii-^o TMG ( h U A) ^100/,mo 1/ 

min, SiH 4 ^7-/7>) £ 1 0 n m o 1 /m i niALt, THkf 10ULT 
nlGaNgtlft?^: (TiSMIg) o 
[0 0 8 9 ] 

Tttiiilg^^Tt, TMG 60^4^ 5 0 ft m o 1 /m i n CilL, TMA (h 
•J 7* 3 A) $:-^IfALt, S i H 4 £ 1 0 nmo 1 /m i nflELfc^fc 

, ? v 7 Vm 1 0 3 t UniA UG ai-xN (Wx.tfx = 0. 0 6) Jf 

[0 0 9 0] 

TSB? 9 ? Vm&J&JM&T&i. TMAOtl^ML, *oTMGS:l OOjumo 1 
/m i n i:llLT, T«**M 1 0 4 fc LT nIG a NJf 

Wig) o 

[0 0 9 1 ] 

T»**«lMI80^7ft, TMG<0^^#jhLT, ^tVT^S:**^ ( 
H 2 #X) frhm^Jf^ (N 2 #*) Kftx-T, 7 0 0 *C i "Cl^ia U >f > v * l»WMX~h 
%>YV (TM I ) £ — Jcfi, TMG £ 1 5^mo 1 /m i n # A U iS 

1£V 1 0 5 *Mf&-?&mmmt LtWnll n v G ai-vN (1Mlx.J£\ v = 0. 0 0 5) 

(HiiMlg) o S i H4tf>tt*&«:#jLU i^TMIWM 

**S--5£*Ki -CJfiSnL-C, fttil 0 5Oi^#pftLTI n.Gai-.N (ttx-tf 
, w=0. 0 9) mZJ&mZ^fz (t^tFiMlS) o JfcKBtK?* A1-&TM I OijfE 

lit -t^RtMtfc^Lv* I nH^I##f)iili d: ? CPSLfco IflSiSIgii 
[0 0 9 2 ] 

ffittlMIg^^Tt, TM I > TMGM'S i H4 0ft|&«r#jhLT, 1 0 5 0t 
lf#SL, 7#X£N 2 #*/^<bH 2 #XKft;LT, TMG * 5 0 M m o 1 /m i 

n, TMA^iiM, p I^MIOSHt* J tfX y 7 n ^ y ;l/77'^> ^ A (C 
P2Mg) £ 1 0 n m o 1 /m i n fAL, ^t'J 7^n v ?m\ 0 6 LtW p MA 1 
zGai- 2 N («x.tf, z = 0. 3) (*V)77n7 7iMlS) 0 

[0 0 9 3] 

+ t'J77n7?iMIg^7t, TMA<7)1£!&£#jhU TMG«i* 1 0 
0 ^ m o 1 /m i n t-P^LT, _h^^£^^ 1 0 7 t LT pIG a N«*Jfi££*fc ( 

[0 0 9 4 ] 

±ffi**Sif)Slg0^7^, TMGOft|^5 0//m/mi nKSSgU ^oTM 
A^-SfiALt, 1H5^7 7 Kil 08tLTpIAl y Gai-,N (flxtf, y = 0 
. 0 6) m*f£.&2*ttz (±a5^7 7K!Mlg) o 
[0 0 9 5] 

_hSB* 9 y KWJ&Jftieo^TSL TMGOM* 1 0 0 ^ m o 1 /m i n KfHgLT 
, ^oTMAWM*^±LT, 3>^7Ml09t ItpiG aNi«^Mt ( 
hSMIg) o 

mtiE#2 004-3004312 
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[0 0 9 6] 

iwfcl, «a5«i*TH*v»TJ±, 3>^?M10 9M±l5^5 i ?Kll0 8li^ 
t;.x-y ^^ft, ±g|S3fcSi£« 1 0 7(±ii^0^I¥$iT*J.y^>^$n^o 
(x'^^^LIU) (±> Ti$^ 9 y K/f 1 0 3 OJBW Ktctft 

[0 0 9 7] 

0 y vX h v >f yfra^^Tt, ffl#>&^Ji 1 1 0 *^jStSi t t &£S#>j&<^ 

i^ML/:t, 7tF'jy/7 7^-jjt^t, n > * * he i o 9 <D±m^mta 

[0 0 9 8] 

) 1 1 2*5&8Lfc (»2*lIffllgMI8) o ifc, IfilO lOTffi <a 
B&^MIC nlffl^II (tit) 1 1 UMLfc (WlIffllSMIS) 0 

emu- fx ott «fc 
[0 0 9 9] 

[0100] 

#t3--r -f ^^^ILt, ^SWI (H^*r) fc^JSLfc (iSSWIf ^Ig) o ±i£ 
[0101] 

-fi>cr>X$>2> 0 
[0102] 
(^IOll2) 

[0 10 3] 

iUli, Ml¥3 0 - 5 0 0 ft m) t . nIGaN;i^i4T*I 5 0 2 (»iL<li, 
0. 1-lOjwm) nlAUiGai-dN (0. 0 4 =S x 1< x 2 s£ 0 . 15) rt*<b 
&£I&1TSI$*7 y VM5 1 3 (&SL<li> mW-0. 8pmft±) nIAl s2 Ga 
i-x2N (0. 04£xl<x2£0. 15) 2 TU? 7 7K1 5 2 3 OBffO 

. 0 5^mJ^±0. 3//mJilT) n M A 1 x3 G a i -, 3 N (0. 04^x3<x2^0 
. 1 5) frh%2>&3TU* ? y K@ 5 3 3 L < Ji, mWO. 0 1^miiJl±0. 3 

fim&T) nIGaN*P>^§T^iti5 0 4 (ffiKli, lf0~0. 15 
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/urn) , InwGai-wN (0 < 0 . 2) ^^^l-i^PiS^nl I n v G a i- v N 

(o^v< w ) frbte&wmmz^Kizmmz^fz&mm^XFmikvyfeftim 5 0 5 («f 

4 L < (1, IgRV 5 - 1 0 0 n m) , piA 1 z G a li-zN#><b * t'J 7 7'n -y ? M 

5 0 6 (ifJUli, If0~0. 1 /im) , **ffiK*<0#©«$frJ: 0±#K£ttiLfc 
X h 5 y«0^flJ»S:t L plG a N*'?>44±»**aW 5 0 7 (#i£L<(i, 
aollfO. 05-0. 1 5)«m) , ±«*f«l5 0 70^ffi»±i:MS*ifcpiA 

lyGai-yN (ffiKli, 0. 0 4 ±£ y s£ 0 . 15) 7^ ti:Z>±.U? 9 y KJI 5 0 8 ( 
SfiL<fi, !HI¥7& S 0. 4,umJflLt) > ±i^77 Ki5 0 8±Cli§tif:pIGaN 
i»<9iS3>^^H 5 0 9 (#* L< (1, 01-10/im) Jt^^ 

1 5 0 7<7)^t±igP> ±^^^y K1 5 0 8X^>?? MB 5 0 9 t?fl*j£ 'J 

v ? j 7in&<vmMi~mif hntzn#>&&m 5 iot, iEm®5 1 mm 5 1 1 1 

[0 10 4] 

KB 5 1 ZJkTfmZTU? 7 v KS 5 3 3 i *) A 1 ^WOiiS^^tM^llTV^ 
o 1- »2 TgfS^ 77KI 5 2 3 OJIffi^d, % 1 TSK? 9 y KJf 5 1 3 <r>WR?$ 
^0=13 71? 7 7 Kf 5 3 3 «$J: t)fiv«t^^ 0 ttz. 1(12^57 Kl 

5 2 314, ±g|$7c;2»r&/f 5 0 7 ^0. 01// mJJJLt 0 . 03^ mJiLTOiS^I^PiTTff^ 

[0 10 51 
[0 10 6] 

Wt5i«5 0 lffl (TSK? 5 -7 Kgfll) ^MLUiiftWS^Sr^nyUfci 
Ot^^o HI2 0 15^112 0 2(4, fW-'ti, ^-^7K¥^^- KRtf l^Mc^F* 

[0 10 7] 

h?^ cojf $ X /h $ < & %> t , 1 K (c*j"T 5 TS5 * 9 * KJSfJJ 

^ * <^ tu l k «t a jfe#t«£ # ? , iz mi * * ^ k js o* < ^ &mirz>Mmmi& 

[0 10 8] 

0 311, T§l$? 9 y KiOA 1 ^ H e B Jtt, a?****?*-*- KRtf 1 K<£> 

■c**o ffi^3 o i, ffi^3 o 2d, -e-n-m, ^^tMP^- K&tf 1 
k k atifc + * ffi * * a o 

[0109] 

&mzft^<fmzmirzmmmmxmmz-k% < ^a^i6]^tB$a^ 0 

[0110] 

16 (1, 115 K^£*i£H;6£Off^S2 K«*affcW¥*#l'-^*^<&*^fi9&iraiS 

m^m2\z%^mm^m^-^r%^z^h, m^x^m*- wi**? 
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[0111] 

0 7 £0*121 8 ^%htzt>m\%^h LT, *R2l^tt^J:*tr-AtelRtt (F i n i 
te Difference Beam Propagation Me t hod, F D — B 

pm) £fflv»fc 0 mmmt Lxmw%Jt%>mfrifiZW6 izmztitzm&izxttmt. i&w 

jum (^B^#lC£tt&ffl?:^i3^T(± 3 0 0 n m t Ltz) fcWLZ^tz'i&<Djtf&m.ft^* 

i6 iz7F2tifznm%m-&rtz>yk¥m*- vf&^^^mEm^^m u as 
n 0 ^mmo^m^ttx. meiz^ztitzttmni&^&tfzm^x^m*- vjl 

{±1^7K¥^t^- Koft3&J^5t^iSv^co£fflv>tu£\ mm<^^.mzMir ^^m^- 
^'^it^m^iW^ Z\ t^X ^ i> 0 Jil±<0#M^ K J; V) , 0 7RtrBI8(w^$*ifcjtail 

10 112 1 

KOjtaSJS^^?>(±, H 6 tc^$n^iS14JB 1 0 5 a^TifcS 1 0 2 ^>**^»|fiJH, 1 
[0 113] 

H4»i, ^y^>^LMffU*t1-£*^7K¥*i^- KO*il!llf?Rir 1 ^7fc¥1£ 
Ko*IBJB*f^Sgfb*, fWti; 7°a-y hU4oT*4o fflH4 0 1 S.^ffiH 

&o H4K*5Jt***4 0 3 (i±M7rj««®®.^T^*2»McoSW^co^§¥^^^^p 
[0 1 14] 

- Ftm^m^tzX h 9 >f y««no»0f»W®Ws|SWttN ou t i±> ifOA 1 G a A 

mft^*^-f 2>umm% * y fm^^^Ltzm^^m^mfn^ * o 

[0 115] 

ftntmft^X KjWffiL&v* N«ut W4i^ { T?|ft^o L 

^M^Nout <h L£ 0 *S:6^i5tt*»*SB-^0««-l6BBtt, -°°< x < + °°-C& 
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[ifc6] 

Nout"2=Nin"2+ J {nout (x) "2— n in (x) "2} • P (x) • d x 
[0 116] 

^mmnmt u n in u> h v^ywi^^^it^Mis^fpjos^^t l, n 

out (x) fix 19^yfIl^Uc^tt^£ii:^fS]<7)^»^t U P (x) l±*h?>f 

fcSiic^ifijom^aftft^i: L^o wl^7 iz&tf&mmi^^mftmmii, -°°< 
x < + oo-e^^> 0 

Cm 7 3 

J P (x) d x = 1 



[0117] 
[0 1 1 8 J 

^fllP4 0 2 t5 s \ jfiigU 0 3 J: *) ±iz < &*r<h(i&v> 0 
[0 119] 

T fi* § < 4 0 , - K CWLt fi® < ft $ * a^sc#t«t#.*«^ 

5t"t" & o 

[0 12 0] 

t\ -ftcfr-tb, T3B ? 7 y KJf & A 1 G a NO A 1 rl H H B Jt £'J> $ < 1" & (5 

[0121] 

[0 12 2] 

mSE#2 004-3004312 



mi 2003-404507 



^— v: 20/ 



&*ta**^ny Mfct©t*4 0 i«1 8 0 1, 1 8 0 2 , 1 8 0 3liWti, 1 

KOfe|JtS^ri s l 0 c m -1 * 5 0 cm" 1 , 1 0 0 c m" 1 t & Z> # J > h 
Ltv»4 0 D 1 8 i i) > J- y y L&mtf'b 1 KOfeWffl 
3crt ? *# < 4* - fcri^PJofco d*U±EI2 {> <DX&2> 0 ifc, * b 9 >f ^ips^ 

/j> $ < & t , i t-K© sc#t«^ k n m-t & z. t o £ 0 & is , 

[0 12 3] 

*ijo£ 0 L£rt ? oT, * h yfBX^iy-f-^^JSLRJJti, ffinU 1 8 0 1 =t TO$e 
fflfimi^-r&C^ili L<, ffi&l 8 0 2 J: ^T^iSHrtlw^M-f-^- t75 ? «t »)Si 
L<, «l 8 0 3 i i)T<&«Hrtfcffc»* *dfc#3<bU34 Lv> 0 
[0124] 

Xb7^7°i|)S^W [^m] , X7f>^LI)f^d |>m] ttSt, 
180 111 (2. 1 -W) X (0. 1075-d) =0. 0127, 
ffl^ 1 8 0 2 It ( 2 . 1 -W) X (0. 08-d) = 0. 0129, 
1 8 0 311 (2. 1 -W) x (0. 08-d) = 0. 0162 

(2 . 1 -W) X (0. 1075-d) ^ 0 . 0127 

(2. 1 -W) X (0. 08-d) ^0. 0129 

(2. 1-W) X (0. 08-d) ^0. 0162 
[0 12 5] 

[0 12 6] 

2 c m" 1 JilTi:fa< , l KO^SBfea**^**- KW-fiii 0 1 0 c m 

[0 12 7] 

[0 12 8] 

5i^, ft v - f c ^ v> t (i , ^(Dmtm^mwv-^fm 

T^Jt^T, TfflS^ v-y K«W®WW*5< ( A 1 Sait^fi: <) R£S*L*fc«>, 

Y<r>%MtitftWTU9 9 y KJHIKlt**!) > mitftOF F P KisJt&fiit 

oJf ffJ^Tfc^KtS^StiTv***:*!), afe****?**- KOyt5^JS^^ ? 7fc¥^l6j(3 
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tub, 707; h-^^^$«;H ? T'^iv>-jM^#t4 0 
[0 12 9] 

W*Ofiv», -T^^^A lMJtoEv>S 5 0 4 nS*'0'lH. 01^mJil±0 
. 0 3 ft m&Tn&miMXX&ftbti-C^&Z tizx *) , nI?7 7Kllh«M* 
«*>oo, i £FF POSE^Inl^lBffiOii^Srft/MS^WIx., IP *>#%9J 

sit^iPio^pi!i:32 s ^»:«:iijjn$-^'*^*75 t *«&o ^mM^mm^z 

[0 13 0] 
[0131] 

^n*ioff^2 nffi4a-ffc»*#*#i^--»f*T-*- 1 o omitmLtzt 9 omit 

TO 3. 0 k A/c m 2 0©HM»£^JK-C^ia (2 5°C) *R5MgLfco ftMLfzW.it 
%a¥&fcU—*f<D7 8 0 fifi^n-T'^ l . 4 W/AO I - L#t££^U 10 0m 
Wi-caktetaMFflK^- KS&«£*H$Lfco £ fc, 1 0 OmWtr*5tt&lfc^«BEfi4. 5 
VT% #Hg?£^fi4 0 5 nm, M&t^F F F P <D*tmm**r 6. 2 J^, 9. 

[0 13 2] 

mm<7)fm 3 ) 

^T-fcRItWai-C****. ±8B* 9 7 KlOA 1 Mifc^TSB* 5 7 KlOA 1 MJt 
J: wflMS, o£*k ±SR^ 7 7 Ki<7)Slif$ra^ 7 7 Kio®ffi$J; 0 t/J> 

?^i)S*tt4o Wx.lf, TI777 Ki^'nlA lo.o6Gao.94N^f)it}, ±f&7 
9 7 Ki^pIA 1 o. 10G ao.9.oNtf»<b&£fl*j£"C£>S 0 
[0 13 3] 

7 vmt<DA i LfcHbtt, mmvyfm 1 »c«*aifl:^*fl:u-^*T- 

[0134] 

_h3E 7 9 7 KJf (vmifr m i <9 Tg& 7 7 7 KJf iff $^/J^ $ £ t K X *) , ]✓ - -*f #§ig 
ip^^_ koTSKt- 7 7 KBffll^O&ltlS^i: 1 9 7 K»tt^tf> 

[0 13 5] 

-7A (A 1 ) ST «I B H B a:^ ^ 7 7 Ki<7) 7 5 - ■) A (A 1 ) JS^OiSHJfcfcj* 

K0Ml**^n 7 h LfctOt*4o ffiil 1 9 0 1 , 1 9 0 2 . 1 9 0 3 i±^*L 
1 KOift|*a^*»l 0 c rrr\ 5 0 cm" 1 . 100cm" 1 U5*'f 
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y Y *HLO»4, H 1 9 «fc *K ±SB* v -7 KIOT;^;^ (A 1 ) JRT-OMJt** 
?)T»i'5 7Kl07/l'U-)A ( A 1 ) M^M.HJt £ S C fcft**J# Jp-f St, 1 <Mc 
¥« * - K^fel+tt^ii tjn-T 4Ci -hm -otzo Ztz, *h?4 -f^tf'b $<4Sfc, 1 

[0 13 6] 

<fc •) , l #:*¥«*- Koifcjta^* 1 ^:^ v^j t\ l #:*¥#*- K<ol&££ffi) 

*IJo/Co L/^oT, X rffi&O^LgB^ -v KI©7^5--)A (A 1 ) Mi=-<7>?I 

H B H it^<bT^? 5 y Ki07^U-)A (A 1) H^oMJtiittfcftti, fill 90 
1 «£ i)T«rti:f«t4:i:^i L< , ffl&l 9 0 2 «t •) TO|6Hrtt=ft«"*-* ^ 
t^OIiK, ftil 9 0 3 J: 0 TO«SHrtHf^«-*-* - <b t5*$ <b Lv> 0 
[0137] 

^d-e, Xl>7^ 7°ipS&W \_fjL m] , 9 y Vm<DT)\y^ U (A 1 ) MT"<7)?M 

M>itfrbTU*y Vm<r>T)m-<y2* (Al) K^HaJt^SCfct^Ax [^m] 

ffiH 1 9 0 1 iiW= 6 . 1586XAx+l. 7625, 
ffilH 1 9 0 2 JiW = 7. 4 186XAx+l. 6 0 0 9, 
« 1 9 0 3(±W= 7. 9586XAx+l. 4 9 5 9 i£it^ 0 

W< 6. 1 5 8 6 XAx+l. 7625 

W< 7. 4 186XAx+l. 6009 

W< 7. 9586XAx+l. 4959 

[0138] 

^nm^mz k&^xh, ±M*yy vmtTU? 9 ? ki©a i sajt** 

[0 1 3 9 J 
[0140] 

cmmmm 4 ) 

^- Kw^m#M (jt&&ftjp) tmnmizfrfrzm&tfjK&^fzto^ mumx<D 

[0141] 
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I¥^$&ffl < t & i t &X § * £ ^ & & 0 
[0 14 2] 

i>'bz<%z>o Ltztf^x^ m.umtru±m^.mt<7)mma. o. 01-5. o^mt 

[0143] 

u * 7 -j ym 9 3 3 1 <d m (iirjrv 9 1 4 7) ? istt «b v» a o 

[0 14 4] 
[0 14 5] 

o 

[0 14 6] 

5 ) 

*mw^-*rm=?-*umitm<nitmt Lxm\<*tzMj&x$>z> 0 ytwsm^mmz^^xit 
tetowmi&zm^tzo mi on. ^ft^mmimn&mwxmzmwavptz&iiztimm 

£m<D3t<Dmmmmft viz yt^m iRwtsfcfeossa-ciio 
[0 1 4 73 

m«U«l#S (H^*r) t > 3^-^I/^Xl 0 0 2 i, if-A^y'Jy^l 0 0 3 i 
, tttH^X (*tc¥^) 1 0 0 4 ^ Ttr-V^^ (*R»«E#) 1 0 0 5 <t . RBJtffiH 

w*P3M£ (m^-ti-r) fc, jfcfc**mi-&3teiftaj* (Tfct&m^is:) 1 o o 6 t^-g-tris^-e 

[0 14 8] 

*yt^ffim.umntkmmi<zi5\,*x , a-fb»*#*#u— y-**?-! ooni, fenffi<7) 
& m# o^t * m m $ * * i t # > n&Mftnm k ii a* & iem <07ts. 

[0 14 9] 

nm^y^izx v)%T<t A?<z>mmmmi<zm3tzti2>o *?<r>mmt»mi<z\*, 
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[0150] 
[0151] 

i 0- 3 <7)^-^--e^o^ o coffiiiti, iSm^^-e«^7K¥a^e- K<7)^^«L 
icffiv^i tic J: f9 , tct-V x 7 ti£ l>— if Tfcomtl^ < rt>o^£ L - <h 

[0 15 2] 

[**±ofijfflirffitti 

[0 15 3] 
[0 15 4] 

[HI] @1(±, **#U--lf* : f-<ofl|jS«S:«^:fl9tc^*?-fWfffiBI"C**o 
[H2] H2(±, X7f>^LIii, S*^**- KXV 1 K 

o 

[H3] @3ii, Tm? ? y ym<vA \ u&itt, K&tfi** 3 ? 

V Ltz7'7 7H?**o 

[114] H4I±, iy^^^KLiUPlcit-t-Sifc*:^*™*- K^fiiPS^ 
Em 5 ] i5(i, a<b»^###^-^*T-©ffii^**«**AW^*i-»flii0-c* 

-2) o 

[H7] @7!i, **^*¥«*-KUW-r**5ftft^*«:W-J(LLfc*&**^i-^9 
[HI 8 ] i8li, **^*¥«*-KtwWi-*jt»jR^«:W-J|[LfcilS*«:^-t^9 

[H9] i9ii, wMm*m£tz&it®&*mi*i'-vm3-<nm<ommM*&&m\z 
m-tmnmx&Zo 

[hi o] mi ot±, *mwizmz*jt^mmmft&mmx<D$mmfti<z&rt2> 
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[112] H12I4, ^M<7)AM^^**#U-^T-<7)f»it^^^(c^^-rBlf 

[mi 3] mi 3(4. ^<7)#-^^--if*T^i3tt^m»SL-^tti*#tt u-l# 

[Ell 41 Hi 4(1, ^*oMfb^m¥2»#l^-^T-<7)7K¥^rf^F F P**jtm*i: 

*^^bi-^«T-^^i-^>7ti6o^iii-e*t), mi 4 (a) ww.im&^mfti' 
-•r*T-^>7tc¥^f"jF f p<Dm lmzmfrL, mi 4 (a) mt^^m^- 

[il 5] il 514, l£*o#i»fliU--»H^;*3tt<& S i 0 2 lwi)H:Wtl,a 
[mi 6] mi 6(4. ^^cO^jg^l^-^T-Hjott^i-y^^^LM^^^i-^ 

[mi 7] mi 7(±. u&<D&M&%ft^mmumft±mw<vm*mi&zmirm^ 

[mi 8] mi 8(4. ^m\z%h^mw^-^fmi'^^x, xhu-7mt^> 
■f- > vmLmmz ttimmm tmm^ t ^nrtizmtrnttzt ^oi^tK¥ 

- KcofeWI^ *7°uy h L tz 7 7 ^ m-c& & o 
[mi 93 mi 9(4. ^f&^t^&^^-^^iS^T. ±Si^7v Ki©A 

(it*). fti?tL^M?^/:tlW> 1 ^7k¥«^- KOJfeltM^^ 7*n h Ltz 
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